Section 316(b) Phase IT Final Rule - Regional Studies, Part C: North Atlantic Appendix Cl: Life History Parameter Values

Appendix C1: Life History Parameter
Values Used to Evaluate I&E in the
North Atlantic Region

The tables in this appendix present the life history parameter values used by EPA to calculate age 1 equivalents, fishery
yields, and production foregone from | & E data for the North Atlantic Region. Because of differences in the number of life
stages represented in the loss data, there are cases where more than one life stage sequence was needed for a given species or
species group. Alternative parameter sets were developed for this purpose and are indicated with a number following the
species or species group name (i.e., Winter flounder 1, Winter flounder 2).

Table C1-1: Alewife Life History Parameters |I
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Sources: Froese and Pauly, 2003; and PG& E National Energy Group, 2001.
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Table C1-2: American Plaice Life History Parameters |I

Stage Name Natural Mortality Fishing Mortality Fraction _Vulnerableé Weight |I
(per stage) f (per stage) f to Fishery f (Ibs)

Eggs 2.30 0 0 . ooooous

Larvae ............... 822 .................. o .................. o ........... 00000126 .......... |I

Juven”e .............. 0916 .................. o .................. o ............ 0000110 ........... |I

Agel+ .............. 0200 .................. o .................. o ............. 000903 ............ |I

Agez+ .............. 0200 ............... 032 ............... 050 .............. 00871 ............. |I

AgeS+ .............. 0200 ............... 03210 ............... 0190 .............. |I

Age4+ .............. 0200 ............... 03210 ............... 0328 .............. |I

AgeS+ .............. 0200 ............... 03210 ............... 0494 .............. |I

AgeG+ .............. 0200 ............... 03210 ............... 0711 .............. |I

Age7+ .............. 0200 ............... 03210 ............... 0986 .............. |I

Ages+ .............. 0200 ............... 03210 ................ 124 ............... |I

Ageg+ .............. 0200 ............... 03210 ................ 153 ............... |I

AgelO+ .............. 0200 ............... 03210 ................ 186 ............... |I

Agell+ .............. 0200 ............... 03210 ................ 224 ............... |I

AgeJ_2+ .............. 0200 ............... 03210 ................ 268 ............... |I

AgeJ_3+ .............. 0200 ............... 03210 ................ 317 ............... |I

Agel4+ .............. 0200 ............... 03210 ................ 352 ............... |I

AgeJ_5+ .............. 0200 ............... 03210 ................ 391 ............... |I

AgeJ_6+ .............. 0200 ............... 03210 ................ 432 ............... |I

Agel7+ .............. 0200 ............... 03210 ................ 477 ............... |I

AgeJ_8+ .............. 0200 ............... 03210 ................ 524 ............... |I

Agelg+ .............. 0200 ............... 03210 ................ 575 ............... |I

Agezo+ .............. 0200 ............... 03210 ................ 628 ............... |I

A9621+ .............. 0200 ............... 03210 ................ 686 ............... |I

Agezz+ .............. 0200 ............... 03210 ................ 746 ............... |I
AgeZS+ ...................................... 0200 .................................................................................................................................

Sources: Froese and Pauly, 2001; Schultz, 2000; NOAA, 1993; O’ Brien, 2000; Scott and Scott, 1988; and Stone &
Webster Engineering Corporation, 1977.
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Table C1-3: American Sand Lance Life History Parameters

Natural Mortality : FishingMortality | Fraction Vulnerable : Weight

Stage Name (per stage) (per stage) to Fishery (Ibs)

Sources. Froese and Pauly, 2003; and PG&E National Energy Group, 2001.

Table C1-4: American Shad Life History Parameters |I

Stage Name Natural Mortality Fishing Mortality Fraction _Vulnerableé Weight |I
(per stage) f (per stage) f to Fishery f (Ibs)

Eggs 0.496 0 0 . ooooooorzs

de%larvae .............. 0496 ................................. 0 .................. 0 ........................... 0 000000728 ........ |I

Posydk%larvae ............... 252 .................................. o .................. o ............................ 0 00000335 ......... |I

Juven”e ............... 740 .................................. o .................. o .............................. o 000746 ........... |I

Agel+ .............. 0300 ................................. 0 .................. 0 ................................. 0 309 .............. |I

Agez+ .............. 0300 .................. 0 .................. 0 ................ 117 ............... |I

AgeS+ .............. 0300 .................. 0 .................. 0 ................ 232 ............... |I

Age4+ .............. 0540 ............... 021 ............... 045 ................ 351 ............... |I

Ages+102 ............... 021 ............... 090 ................ 456 ............... |I
AgeG+150 ............... 02110 ................ 547 ............... |I
Age7+150 ............... 02110 ................ 620 ............... |I

Sources: Able and Fahay, 1998; Froese and Pauly, 2001; PSE& G, 1999; and U.S. Fish and Wildlife Services, 1978.
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Table C1-5: Atlantic Cod Life History Parameters

Stage Name Natural Mortality Fishing Mortality Fraction Vulnerable Weight
ag (per stage) (per stage) to Fishery (Ibs)
}Eggs 4.87 0 0 0.00000567
Larvae '

Sources: Entergy Nuclear Generation Company, 2000; Froese and Pauly, 2001, 2003; Mayo and O'Brien, 2000;
NOAA, 2001c; and Scott and Scott, 1988.

Table C1-6: Atlantic Herring Life History Parameters®

Stage Name Natural Mortality Fishing Mortality Fraction Vulnerable Weight
ag (per stage) (per stage) to Fishery (Ibs)
}Egg.S. ........................... 336 0 0 .......0.00000473
Larvae ' '

2 Includes Atlantic herring, hickory shad, round herring, and other herring not identified to species.

Sources: Able and Fahay, 1998; ASMFC, 2001a; Entergy Nuclear Generation Company, 2000; Froese and Pauly,
2001; NOAA, 2001c; Overholtz, 2002a; and Scott and Scott, 1988.

App. C1-4



Section 316(b) Phase IT Final Rule - Regional Studies, Part C: North Atlantic Appendix Cl: Life History Parameter Values

Table C1-7: Atlantic Mackerel Life History Parameters ||
Stage Name Natural Mortality i FishingMortality i Fraction Vulnerable | Weight
9 (per stage) (per stage) to Fishery (Ibs)

Sources: Entergy Nuclear Generation Company, 2000; Froese and Pauly, 2001, 2003; NOAA, 2001c; Overholtz et al.,
1991; Overholtz 2002b; Scott and Scott, 1988; and Sudholme et al., 1999.

Table C1-8: Atlantic Menhaden Life History Parameters ||
Stage Name i Natural Mortality | FishingMortality | Fraction Vulnerable i Weight
9 (per stage) (per stage) to Fishery (Ibs)

Sources: Froese and Pauly, 2003; and PG& E National Energy Group, 2001.
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Table C1-9: Atlantic Silverside Life History Parameters ||
Stage Name : Natural Mortality Fishing Mortality Fraction Vulnerableé Weight
9 (per stage) (per stage) to Fishery (Ibs)
|Egus 141 0 0 . ooooo0473 |

Sources: Froese and Pauly, 2003; and PG& E National Energy Group, 2001.

Table C1-10: Atlantic Tomcod Life History Parameters ||
Stage Name Natural Mortality Fishing Mortality Fraction Vulnerableé Weight
9 (per stage) (per stage) to Fishery f

Sources: McLaren et al., 1988; NMFS, 2003a; Stewart and Auster, 1987; and Virginia Tech, 1998.

Table C1-11: Bay Anchovy Life History Parameters® ||
Stage Name Natural Mortality Fishing Mortality Fraction Vulnerableé Weight
9 (per stage) (per stage) to Fishery (Ibs)

0.000000517

2 Includes bay anchovy, striped anchovy, and other anchovies not identified to species.

Sources: Froese and Pauly, 2003; and PG& E National Energy Group, 2001.
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Table C1-12: Blueback Herring Life History Parameters ||
Stage Name : Natural Mortality Fishing Mortality Fraction Vulnerableé Weight
9 (per stage) (per stage) to Fishery (Ibs)

o
o

Sources: PSE& G, 1999; and PG&E National Energy Group, 2001.

Table Cl—13:7 Bluefish Life Hisfory Parameters

Stage Name Natural Mortality Fishing Mortality Fraction Vulnerable Weight
9 (per stage) (per stage) to Fishery (Ibs)
Eggs 135 0 0 0.0000123

Sources: PG&E National Energy Group, 2001; and Wang, 1979.
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Table C1-14: Butterfish Life History Parameters ||
StageName | Natural Mortality : FishingMortality : Fraction Vulnerable Weight |I

2.30 II

Sources: Able and Fahay, 1998; Froese and Pauly, 2001; NOAA, 2001b; Scott and Scott, 1988; and Stone & Webster
Engineering Corporation, 1977.

Table C1-15: Commercial Crab Life History Parameters®

Stage Name Natural Mortality Fishing Mortality Fraction Vulnerable Weight
9 (per stage) (per stage) to Fishery (Ibs)
|Megalops 1.30 0 0 : 0.00000291

Juvenile

# Includes green crab, jonah crab, lady crab, lesser blue crab, narrow mud crab, and spider crab.

Sources. Hartman, 1993; and PSE& G, 1999.

Table C1-16: Cunner Life History Parameters ||
Stage Name Natural Mortality Fishing Mortality Fraction Vulnerable Weight
9 (per stage) (per stage) to Fishery (Ibs)
|Egus 3.49 0 0 . ooooo00787 |

Sources: Able and Fahay, 1998; Entergy Nuclear Generation Company, 2000; Scott and Scott, 1988; and Serchuk and
Cole, 1974.
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Table C1-17: Fourbeard Rockling Life History Parameters ||
Stage Name { Natural Mortality | FishingMortality | Fraction Vulnerable i Weight
9 (per stage) (per stage) to Fishery (Ibs)
|Eggs 2.30 0 0 0.000000637
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Sources: Deree, 1999; Froese and Pauly, 2001, 2003; and NMFS, 2003a.

Table C1-18: Grubby Life History Parameters ||
Stage Name Natural Mortality i FishingMortality i Fraction Vulnerable | Weight
9 (per stage) (per stage) to Fishery (Ibs)
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Sources: Able and Fahay, 1998; Clayton et al., 1978; Froese and Pauly, 2001, 2003; NMFS, 2003a; and Scott and
Scott, 1988.
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o

Sources. Froese and Pauly, 2003; and PG&E National Energy Group, 2001.

o

Table C1-19: Hogchoker Life History Parameters ||
Stage Name Natural Mortality Fishing Mortality Fraction Vulnerableé Weight
9 (per stage) (per stage) to Fishery (Ibs)
1.04 0 . ooooo00487 |

Table €1-20: Lumpfish Life History Parameters ||
Stage Name Natural Mortality Fishing Mortality Fraction Vulnerableé Weight
9 (per stage) (per stage) to Fishery (Ibs)
|Egus 2.30 0 . ooooo0317 |

Sources: Able and Fahay, 1998; Bigelow and Schroeder, 1953; Froese and Pauly, 2001; NMFS, 2003a; and Scott and

Scott, 1988.
Table C1-21: Northern Pipefish Life History Parameters ||
Stage Name : Natural Mortality Fishing Mortality Fraction Vulnerableé Weight
9 (per stage) (per stage) to Fishery (Ibs)
|Egus 2.30 0 . ooo0000773 |

Sources: Able and Fahay, 1998; Froese and Pauly, 2001; NMFS, 2003a; and Scott and Scott, 1988.
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Table C1-22: Pollock Life History Parameters ||
Stage Name Natural Mortality i FishingMortality i Fraction Vulnerable | Weight
9 (per stage) (per stage) to Fishery (Ibs)

Sources: Able and Fahay, 1998; Froese and Pauly, 2001; NOAA, 2001c; and Saila et al., 1997.

Table C1-23: Radiated Shanny Life History Parameters ||
Stage Name Natural Mortality i FishingMortality i Fraction Vulnerable | Weight
9 (per stage) (per stage) to Fishery (Ibs)

0

Sources: Froese and Pauly, 2001; NMFS, 2003a; Pepin et al., 2002; and Scott and Scott, 1988.
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Table C1-24: Rainbow Smelt Life History Parameters ||
Stage Name Natural Mortality Fishing Mortality Fraction Vulnerableé Weight
9 (per stage) (per stage) to Fishery (Ibs)
4.44 0 0 : 0000000900 i

o
o

Sources. Froese and Pauly, 2003; and PG&E National Energy Group, 2001.

Appendix Cl: Life History Parameter Values

Table C1-25: Red Hake Life History Parameters® ||
Stage Name Natural Mortality Fishing Mortality Fraction Vulnerableé Weight
9 (per stage) (per stage) to Fishery (Ibs)
|Egus 122 0 . ooooo00487 |

2 Includes red hake, spotted hake, and white hake.

Sources: Able & Fahay, 1998; Froese and Pauly, 2001; NOAA, 2001c; Saila et al., 1997; and Scott and Scott, 1988.
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Table C1-26: Rock Gunnel Life History Parameters ||
Stage Name Natural Mortality Fishing Mortality Fraction Vulnerableé Weight
9 (per stage) (per stage) to Fishery (Ibs)

Sources: Froese and Pauly, 2001; NMFS, 2003a; and Scott and Scott, 1988.

Table C1-27: Sculpin Life History Parameters®

Stage Name Natural Mortality Fishing Mortality Fraction Vulnerable Weight
9 (per stage) (per stage) to Fishery (Ibs)
Eggs 2.30 0 0 0.0000107

2 Includes longhorn scul pin, moustache scul pin, shorthorn sculpin, and other sculpin not identified to species.

Sources: Clayton et al., 1978; Froese and Pauly, 2001; Scott and Scott, 1988; and personal communication with Y.
DeReynier (NMFS, November 19, 2002).
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Table C1-28: Scup Life History Parameters ||
Stage Name Natural Mortality Fishing Mortality Fraction Vulnerableé Weight
9 (per stage) (per stage) to Fishery (Ibs)
|Egus 143 0 0 . 0000000773 |

Sources. Froese and Pauly, 2003; and PG&E National Energy Group, 2001.

Table C1-29: Seaboard Goby Life History Parameters ||
Stage Name Natural Mortality Fishing Mortality Fraction _Vulnerable Weight |I
(per stage) f (per stage) f to Fishery f (Ibs)
1B99S o S 0288 .. S O S O . oooooies i
lavee B T B 0 0 00000220
venile - B 0 0 i 0000085
Age1+ ......................... S : : e

Sources: Froese and Pauly, 2003; and PG& E National Energy Group, 2001.

Table C1-30: Searobin Life History Parameters® Il
Stage Name Natural Mortality Fishing Mortality Fraction yulnerableé Weight |I
(per stage) ] (per stage) ] to Fishery ] (Ibs)
BOOS .o 230 I 0o 000000132
|Larvee 3.66 0 0 . o.0o000145 |f

2 Includes northern searobin, striped searobin, and other searobin not identified to species.

Sources: Entergy Nuclear Generation Company, 2000; Froese and Pauly, 2001, 2003; and Virginia Tech, 1998.
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Table C1-31: Silver Hake Life History Parameters

Source: PG&E National Energy Group, 2001.

e Natural Mortality i FishingMortality i Fraction Vulnerable | Weight
9 (per stage) (per stage) to Fishery f (Ibs)
|Eggs 1.43 0 0.0000203

Table C1-32: Skate Species Life History Parameters® ||
Stage Name Natural Mortality : Fishing Mortality Fraction Vulnerableé Weight
9 (per stage) (per stage) to Fishery (Ibs)

2 Includes clearnose skate, little skate and other skates not identified to level.

Sources: Froese and Pauly, 2000; NOAA, 1993, 2001c; and Scott and Scott, 1988.
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Table C1-33: Striped Bass Life History Parameters

Stage Name Natural Mortality i FishingMortality i Fraction Vulnerable | Weight
9 (per stage) (per stage) to Fishery (Ibs)
|Eggs 2.28 0 0 0.0000282

Source: PG&E National Energy Group, 2001.
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Table C1-34: Striped Killifish Life History Parameters® ||
Stage Name Natural Mortality Fishing Mortality Fraction Vulnerableé Weight
9 (per stage) (per stage) to Fishery (Ibs)

0.0000180

0 0

2 Includes mummichog, striped killifish, and other killifish not identified to species.

Sources: Able and Fahay, 1998; Carlander, 1969; Meredith and Lotrich, 1979; and NMFS, 2003a.
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Table C1-35: Tautog Life History Parameters

Stage Name Natural Mortality i FishingMortality i Fraction Vulnerable | Weight
ag (per stage) (per stage) to Fishery (Ibs)
}Eggs 1.40 0 0 0.00000123
Larvae .

Sources. Froese and Pauly, 2003; and PG&E National Energy Group, 2001.

Table C1-36: Threespine Stickleback Life History Parameters® ||
Stage Name i Natural Mortality | FishingMortality | Fraction Vulnerable i Weight
9 (per stage) (per stage) to Fishery (Ibs)

2 Includes blackspotted stickleback, fourspine stickleback, ninespine stickleback, threespine stickleback, and other
stickleback not identified to species.

Sources: PG&E National Energy Group, 2001; and Wang, 1986.
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Table C1-37: Weakfish Life History Parameters® ||
Stage Name Natural Mortality i FishingMortality i Fraction Vulnerable | Weight
9 (per stage) (per stage) to Fishery (Ibs)

2 Includes northern kingcroaker and weskfish.

Sources: Froese and Pauly, 2003; PG&E National Energy Group, 2001; and PSE& G, 1999.

Table C1-38: White Perch Life History Parameters ||
Stage Name Natural Mortality Fishing Mortality Fraction _Vulnerable Weight |I
(per stage) f (per stage) f to Fishery f (Ibs)
[Eggs ... TR T O e e O e ......0000000842  f§
ILarvae : 459 0 0 0.00110 i

9.06

Sources: PG&E National Energy Group, 2001; and Stanley and Danie, 1983.
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Table C1-39: Windowpane Life History Parameters® ||
Stage Name Natural Mortality Fishing Mortality Fraction Vulnerableé Weight
9 (per stage) (per stage) to Fishery f

141

2 Includes American fourspot flounder, smallmouth flounder, summer flounder, and windowpane.

Sources: Froese and Pauly, 2003; and PG& E National Energy Group, 2001.
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Table C1-40: Winter Flounder Life History Parameters 1°° ||
Stage Name { Natural Mortality | FishingMortality | Fraction Vulnerable i Weight
9 (per stage) (per stage) to Fishery (Ibs)

2 Includes winter flounder, yellowtail founder, and other flounder not identified to species.
b Life history parameters applied to losses from Pilgrim, Brayton Point, and Millstone.

Sources: Able and Fahay, 1998; and PG& E National Energy Group, 2001.
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Table C1-41: Winter Flounder Life History Parameters 2°° ||
Stage Name { Natural Mortality | FishingMortality | Fraction Vulnerable i Weight
9 (per stage) (per stage) to Fishery

0.288

2 Includes winter flounder, witch founder, and other flounder not identified to species.
b Life history parameters applied to |osses from Seabrook.

Sources: Able and Fahay, 1998; Colarusso, 2000; PG& E National Energy Group, 2001; and Saila et al., 1997.
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Table C1-42: Winter Flounder Life History Parameters 3°° ||
Stage Name { Natural Mortality : Fishing Mortality Fraction Vulnerableé Weight
9 (per stage) (per stage) to Fishery (Ibs)
|Egus 0.288 0.00 0.00 . oooooo115 i

2 Includes fourspot flounder, smooth flounder, witch flounder, yellowtail flounder, and other flounder not identified to

Species.
b Life history parameters applied to |osses from Seabrook and Pilgrim.

Sources: Able and Fahay, 1998; Colarusso, 2000; and PG&E National Energy Group, 2001.

Table C1-43: Other Commercial Species Life History Parameters®

2 Includes goosefish, redfish, spot, and wolffish.

Stage Name Natural Mortality Fishing Mortality Fraction Vulnerable Weight
9 (per stage) (per stage) to Fishery (Ibs)
Eggs 2.08 0 : 0.000000716

Sources: Able and Fahay, 1998; ASMFC, 2001b; Durbin et al., 1983; Entergy Nuclear Generation Company, 2000;

PSE& G, 1999; Ruppert et al., 1985; and U.S. Fish and Wildlife Services, 1978.
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Table C1-44: Other Recreational Species Life History Parameters® ||
Stage Name { Natural Mortality Fishing Mortality Fraction Vulnerableé Weight
9 (per stage) (per stage) to Fishery (Ibs)
|Eggs 2.08 0 0 0.000000716

2 Includes Atlantic torpedo, blue runner, cownose ray, dusky smooth hound, flathead mullet, northern puffer, smooth
dogfish, striped cusk-eel, white catfish, and white mullet.

Sources: Able and Fahay, 1998; ASMFC, 2001b; Durbin et al., 1983; Entergy Nuclear Generation Company, 2000;
PSE& G, 1999; Ruppert et al., 1985; and U.S. Fish and Wildlife Service, 1978.

Table C1-45: Other Rec/Com Species Life History Parameters® ||
Stage Name : Natural Mortality Fishing Mortality Fraction Vulnerableé Weight
9 (per stage) (per stage) to Fishery (Ibs)
|Egus 2.08 0 0 . 0000000716 |f

2 Includes American eel, black sea bass, conger eel, and piked dogfish.

Sources: Able and Fahay, 1998; ASMFC, 2001b; Durbin et al., 1983; Entergy Nuclear Generation Company, 2000;
PSE& G, 1999; Ruppert et al., 1985; and U.S. Fish and Wildlife Service, 1978.
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Table C1-46: Other Forage Species Life History Parameters® ||
Stage Name { Natural Mortality Fishing Mortality Fraction _Vulnerableé Weight |I
(per stage) f (per stage) f to Fishery f (Ibs)
1B99S o o 104 S O S O |....0.0000000186 |
|Lavee ST B I 0000000258 |
dwenile . B I B I 0 000080
pgete S B 0 0 i 000282
Age2e L 1ee L o I 000496 .| |
Age3+ ......................... e . : : e

2 See Table C1-47 for alist of species.

Sources. Derickson and Price, 1973; and PSE& G, 1999.

Table C1-47: Other Forage Species® ||
Africanpompano & 9 ometfish ’.\.' orthern shortfin squid ;Sealamprey |I
Aligaorfist Crevallejack Oceenpout Sheepsheadminnow ]
Adaniicbigeye  iFlyinggumad Orangefildish  istotbigeye | [

Atlantic moonfish Clasye Oysiertoadfish Slerrag Il
Atlanticsesnall Gufsnalfish Pealside | spotfin buteerlytish |
lééﬁ%iéi:@é@i%ﬁ%ﬁ::::::: Longfinnedsquid | Planehead filefish ~ iStripedburfish | Il
Bigeye scad iLookdown Roughscad iTumpetfish | Il
Blackruff  Mackerel scad Rowdscad | Wymouth [
T i — Foniz

2 Includes other organisms not identified to species.
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